An assay to quantitate reducible cysteines from nanograms of GST-fusion proteins.
Cysteine residues in proteins are targets of numerous post-translational modifications and play important roles in protein structure and enzymatic function. Consequently, understanding the full biochemistry of proteins depends on determining the oxidation state and availability of the residues to be modified. We have developed a highly sensitive assay that accurately determines the number of unmodified cysteine residues in GST-fusion proteins. Only picomoles of protein are required for each reaction, which are carried out in 96-well glutathione-coated plates. Free unmodified cysteine residues are labeled and quantified using biotin and HRP-conjugated streptavidin. Our assay can be used to quantify reactions targeting sulfhydryl groups in proteins. We demonstrate this assay using full-length and truncation mutants of the SNARE proteins syntaxin1A, SNAP-25B, and synaptobrevin2, which have 0-4 cysteines. We are able to accurately determine the number of cysteine residues in each protein and follow the modification of these cysteines by oxidation and reaction with NEM (N-ethylmaleimide). This assay is as simple as running an ELISA or Western blot and, because of its high resolution, should allow detailed analysis of the chemistry of cysteine residues in proteins.